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(57)Abstract: 

PROBLEM TO BE SOLVED: To restrain impurities from being 
unnecessarily diffused into a lower clad layer when a current 
constriction layer or an upper clad layer different from the 
lower clad layer in impurity concentration is made to grow 
coming into contact with the lower clad layer. 
SOLUTION: An N-type AIGalnP clad layer 2, an undoped 
GalnP active layer 3, and a P-type AIGalnP clad layer 4 are 
successively grown on an N-type GaAs substrate 1 , and then 
the P-type AIGalnP clad layer 4 and the like are etched for the 
formation of a ridge stripe. A part 7a out of an N-type GaAs 
current constriction layer 7 which is deposited on both the 
sides of the ridge stripe for the formation of a current 
constriction structure coming into contact with a lower layer is 
set nearly equal to the P-type AIGalnP clad layer 4 in impurity 
concentration. 
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lit. 

feBA&ft&ift 2 eTOMtiUfcftff-f 2 ©*SH* 

[B*B2] #1**l!©3&l©*7.y KBiu 
±ffi^ 109 9* KB-fc0SttBfc , 
±SB;£ttB±0Se 2 3IB320JB 2 © * ^ >y KB £ 

U 

fcB&imis**?-* u -tf- icjs ht, 

±ie«jfcSS^fl©D5©J:Sejg2©>7 5<y K«t»-f4 

1 15«^ U u c ft **S* 6 u — if -„ 
Ui*Jg3] ±lB»ift»?/i©5t©_L52»2©97 

2H«0iM9#U— tf- 0 

[»#JS4J ±S5«;"38»^*cr)5^(DJ-ffi»2(0^7 

2ie«©^i*u— y-„ 

[£#115] 311 35«52©8M ©99-y KH^ 
-hseSft 1 © 9 ^ «y KB ±0>£14B i > 
±I2«1±JH-t0$&2 3l«£©Jfr2 0?9-y KBfc, 
-LsCSB 2 y K«±©«* h7"f7-«©WP**r* 

-t55S;ift5R*Ji(D±8ewn<DSp»C fctf* _tKJ| 2 ©9 
K«fc«tTESIt6tlfes ±83*2©* 5 y KB© 
i: ft % 5 ^Mttfcjfc 2 *«£{©* 

3©9>.y Kfciifc^*- ~+f-f;:;fct,»T, 
±tfl$3©95'y KB0o<j©±ie*2©*Sy KBi: 
*SH^©T«l«5«j*6«J:J2*2©^7 -y K«©*M 

( IS*iS 6 1 ±13* 3 03 V ? v K/I© * ©±|g* 2 
©9^-y K/Sfcte**^©^^^^^^. 

12*3 0*7? KS©^*(fe!toiH^Jtr)t,(Euci:&1*» 
t r -5 II 5 S6tt©*S|tt U — tf - „ 
[I6^ft7] ±ie*3©^7v Kfl|©5tO!)±l3J||2 
0 9 > -y KB HS*S«l 7 }©T*Mj«j£A<fl!»©fl>#©± 
E*3 ©* 5 «y KSoTM4billl£i: 9 i: £#St 

ii T 2. I* 5 ses©¥3# u - -tf - „ 

1000 1] 



WR)V9- 1 6 7 8 7 5 

[0002] 

(St*©tt{TiJ *fe*7t(D^««:U-+f-i:LTAl G 
a I nP^^fcu-tf-fl^fflfc^tlTl^o 09(3 
t*#0Al Ga I nP%*mfti,-if-o)-ft% mTo 
[0 0 0 3] 09C^r«t5C» C0ft*©Al Ga I 
nP*^f*U-1f-tfctvci±> n£GaAs2H&1 
0 1 ±13, nS3A 1 GaInP^7«; KB 1 0 2 N 7> 
K-^Ga I n PiSiiJII 03. pIAlGaInP{) 
7>yK* 10 4, pffiGa I n PcfrflflBI 0 5*5«fc7/p 
KGaA8*tS/7I1 0 6/,<*^«jl^nTtv^ o 
[0 0 0 4] pffiA lGaInP^7y KB 1 0 4©± 
«SPv PEG a I r» PcpnUflJ 1 0 5*}«ttfpSGaAs 
* * <y r« 1 0 6 (* , — #faCI£u f S/ifrj£fc© y w 

h5-f^tt*^f4n C©'J«yi>-^ h5-frgB©S5fll 
©8f^ttnffiGaA6*»»*«1 0 7 S 

[0 0 0 5] p£GaAs+i>»/7H O 6iSXUnm 
G a A s Mi&W&to 1 O 7©±|;«, mXttl i /P t 

ngGaAsiSttl 0 1 ©BiSKWU ^xlil n 

[0006) C©St*Ct)A 1 Ga I n P^«#l^-if 
-<C*JHT, pgA lGalnfi'^fHIil 04, p 
SGa I nptpMfl 0 5 ^AlfpSG a A s** y 3^ 
»1 0 6*©pS^|4#,(iWitfz n. nIGaAsf 
iJm&m 1 0 7*j«tt/nSJA lQaInP?7«; KJ1 1 

0 2^©n SS^W«jtt«x If S e-e«S„ 

[0 0 0 7 J ±»©t**©A 1 G a I n P^JMJttb- 
tf-*«it-r4fci{)|rtt. **\ n2?GaAsaSffi1 0 

1 ilCv nKA 1 Ga I nP^» KJ| 1 0 2, T> K 
-7GaInPiittJ|10 3, PffiAlGalnP^ 
vK«10 4> PffiGa InP4>ffiJ«1 0 5fcJ;t/pSJ 
GaAs+fJ'T'ilOeS, Wx.tt*»^«fb^ftl9 

AS* (mocvo) aji=«t»)*;^**^$ 0 

[0 0 0 8J;i:<C v pSGaA s*fy7l 1 0 6©£ 
miZS i O. flUPS i NBIfe^fitLt-» v z*t&.T V ^ 

[0 0 0 9] Mz^ c®?^i»6i»;f>y^^l/ 

TfflLxX, ^X«y hJC-y^>^|Cj:>j x pgAlGa 
I n P ^ 5 «y K/l 1 0 4 ©Jf* *fpj©^«H©j5g^ iTx 
«y^>yt, pSJA IGalnP^^s/ KB 1 0 4©_h 
BSPv pEGa I nP«fi«|B1 05fcJ;tfpgGaAs 
* 1- -y y/g 1 0 6 |S) ICS V£F/r5E&© y y h 

[0 0 10] )X\z, J.&nxvTis'/izm^fr.t.otm 
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(3) 



t^7lCnSGaAstt)Kt»^/Bl 0 7 £j&R£-t* S„ 
[00 11] ±ig(D>?^i. S i> J/ ^ > y p$4l/fe 

&x pSGaAs*v«y7Ji1 0 6fc<fctfnSjGaAs 

«aft»*a 1 o 7 <D±miz p wftft 1 o 8 sj&firr a t 

^.fcKs nSGaAsaitel 0 1 nfflfg 1 o 

[00 12] 

ft*© A 1 G a I n P***# b -Ir-KfcuTtt. ft 
fc, n^GaAs«|gi 0 1 fctf^aMfifcJBUfc*** 
irrojr^l;, P ^ A 1 Ga I n P^7* KJ|1 0 4*© 

z n&^© P a^i«b)WtikL^rix«»Kfc4*-sir 
[oo 1 3) r**»^, B1 oi^rjr^c. p s?ai 

GalnP^yKJBl 0 4a>pS7MMAftN, «t »> 
t, nS?G a A s 1 0 7 © n St^fflfo'Mlt N. 

6<Jfet^ftttt s n£<Ga As i 0 7©/fcR 

1 Ga InP^7»/ K/B 10 4 *f>© p&FMttftWXU 

K)i o^»ft>T5;-r<iia*-ctttttTL*-5 0 

[0 0 14] hi 1 lc*r«fc?K. PS2A1 Ga 

I n P O ? «, K« 1 O 4© pffi^W<JJ,«ft N , «fc t, n 
32 G a A s SbTSfcWi 1 o 7 © n ffi^««ai»j« N. 
l»«-SCtt % nSGaAs*3ft»!WBl 0 7©«$£©PS 
IC, 'Jy vx K^-fraJ0ffi«©«!^©n§aGaA8« 
jJ&Sfc^l O pgSAl Ga InP^j K« 1 

0 4 fp© p g/^tt*) tfEJ 1 1 * TfelR 

[001 5] Z<t>*?lz. 6f*(DAlGaInP*^|| 
&u +f-lc#3tx-ciJL N nSGAAstSIKVll 0 7 
^fi£#0)|!»/r.. p£AlGaInP^7.yKI104<t) 

[00 1 6] JJi±(iA1 Gal nP#*3H*U— tf-|C 

[0 0 1 7 J L/tA'oT. ^CDJgmjCOS^tt, 
I' -^**&^;*£A<K&Sto©iMM#l$8 LTI2I* 

[0 0 18) 

l<D««flldU * f «>TM*ift*t*r 



teM^-l 6 78 7 5 

*«#/■©? ^©ft 1 ©*a«*/Bi:tg-t l&SKJ)*m» 
[0 0 19] ^©^(DiglOSSWIifcurtt, »2© 

[0 0 2 0] £©»W©ft2©*MWtt. ft 1 &8£©ft 
&m±OBZm9*ZO>m2 0t?y KAfc&ftU ft 2 

*r**«#b— y-c*uT, «>*»!*«©-? *> ©ft 

2©*^ y K*t^r*S0»©Ttt«)»«A<»2©^7 
y K*©T«*^fclSfS^U*cfc£f$6*fc-f*t,© 

[002 1] C©*W©ft 2©«3ll©-m*SJ£||3i::fci» 

[0022] ~©&iH©ft 2 ©»tfl©#©-£*«&/8lc 
fcUTtt. *»»s&Ji©-5$©ft2©*7y K»fcjgr 
itoa^liMfc**^©^©*^!^©^^ 

[00 2 3] c©«ifl©jH2©ft8Jii;ia3UTIis 

GaAss Al Inp, AlGaln 
P. QaP, GaN«cif©I I I - Vfcfc^t^aifc 
ZnSSe. ZnMgSSe. ZnMg, ZnS 
e. 2nCdSe, Z n S t© I I - V I jBHt^ft)* 

[00 24] C©ft«H©W2©fclB|;:j-H,T|*. 

CK N, F N Br. I, At. P. As. Sbfc 
ajJtS***©^*:^-©^!^^© 
tt*^-tt©«$;lit|« Al I n P $ £(*A 1 G a 
I nPKWUT. P S^««3i:LTZf>. Mg N Be& 
i:. nS?Jf««)4:LTS e, S i fcifTi&S,, jr Cx z 
n S S e*c£© I I — V I ft<b^«»*3»^lC« tTI*. 
PSH^M&i: UTN^i:. n^«4fe<b tTC 1 triZT- 

bio 

[0 0 2 5] Z.0%Vf}(Dm2<DftWlztiHTt&. «JfiM 

•? % ©^>6«iilW*«JB 2 © * 7 y KJI®?M 
«**i:(S(I»Lt\8ll»!(»<A 1 Gal nPKi!) v ffe 
a>gtJ*/j<Al I n P^f»4«-Sig^trfc4„ 
[0 0 2 6] C©&ejJ©3&3©fcB0tt v $ ! 3|«ScZ)ft 
1 ffl^ 5 y KJB . ft 1 ©^ 5 «y KiM±©iS^li; % Jg 
i4/B±©ft2iia5S©ft2©^5.j/ Kflfc. ft2©i»5 
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)Mm^mt. »iS!**Jlroi8n©S»Kfctt3>ft2©>7 

*>»a * ^totomat. & 2 **g©» 3 © 

^/Btft*^^^»U-»f-|CifetxT N ft3© 
>>?v Kffl©5£©ft2©*7* K0fc»t-*fflj#©;jx 

[oo2 7] c©*M©» 3 ©*«©-*£)&«!;;£,,, 

TIL S3®^5'? Kfl(0?t©I2fl)*7'y Klt^ 
*'£3#0^H!te«J*A%©&$>©JR3©*5>'y K/H(Z) 

[0 0 2 8] -©#BJ©ft3©&E©ffij©-£jfcJfcfi$l;: 
fetvxtt. ftS©^-?'* K«©>£©gj2©^5>y K/l 

t&+z®ft<»^mnmmi*ibo)&fto>to3 ©» ^ * k 

[0O2 9J C©*»©ft3©*M|fcj3tvTtt, ft 3© 
* 7 " ^®<*- «£f*v A 7 G a I nP^d II — 
Vmit^^m^^ ZnM 9 SSo4tfflIi-vi 

10 0 3 0] Z<DftBfl<om30>ftmiZtil\T\t, ft3© 
K«©TOMfett, ffKxIfv Se, Si, Mg. Z 
n, Be> C1 N N v F „ Dr. I x At, P. A Sx 
SbfctTfcSo iir, ft 3(0^-5 v h'm<D*mk.* 
©^Htf&i:©*!*^!*©^*^^ Al Gain 
PfcttLT. P S=fl4«9ilLTZns Mg, 8©*^ 
nS3^lt«5i:LxS e , s i *fcir-C*i* 0 ZnM 
9 S S e fc£© I I - V I «Sfb^«J^*i*rc«LTs p 

coo3 1 ] ±%o>*?\zm&ztircZtom<t)mi® 
&mzjzz#m*®mtz*tn^ mzo+wui©?* 
*>ft 1 v>*mi*mtttiTz&&<D*to!!tBm&i!)<m 1 ©* 
^WB©^*&%j*&fc(£is3s;t^©T% ft 1 <D¥mt*m 

ZlH&ZMZmiZ. SB 2 ©*>»<*«(p(D^ttt)©^S«c 

[0 0 3 2] ±i£©J:5l3«^^C<0»<!8(Oft2© 
««m:in», *>j6»5Sr«©5t;©SS2©£5-;/ KAfc 
#T £ 8P4>© T«%JRA A<ft 2 © * ? y K*©TW*I» 
J*i:«KftU»©T\ ft2©*5-y KJlt«3(t»!pJIt 

©*?y KBlr.ffiLT«ai»^iB^ft*-tiSBElc N ft 

[0 0 3 3] Jt5Ii0J:9^ffl«*^it-rfl)»l!)lG)ft3© 

SE^K-thl;*, SI3©*5y KJg©-5*,©ft2©-j7 5 y 
KBtffit iSB^©^«^i«a/)'ft2©^7-y K/B©^ 
«Wtlil^U.(0T, »2W^77 K«fcft3© 



ftM 5 ^- 1 6 7 8 7 S 

©fc«>. «>3tt»^iB©Mo©g|»»(Zifeit^*2©i>5«> 
K«K»bTft3©*?../ K/teaftd-ttftMlCt JS2 

[0034] 

[&««©£tti©JKfl&] WT, C©S5tf©5ei«fc!l8l;^n> 
T G9&£#ffi L A< gftBJif 5 „ 

[0 0 3 5] C©*M©ft1©jmjBBC** 
Al Gal nP##*f*b-tr-&^*-»fffljE)T-ife* 0 

[0 0.3 6] HI E*fJ:*K. £©ft1<D3Sjfcm«K: 
i4A1 Ga I ryPXHtrntols-y-tzH^Ta. n£ 
Ga AsStfil J:|3, nSAlGaInP^ 7 *K| 
2. 7»>K-^GaInPJg14«3. pIAl Gain 
P**yK«4, pSGa I n P«*»ffi|/15»«tVpSG 

[0037] pMA TGaInP?5*K«4 ©±« 
pSGa I nP(£«|ft5fcJ:tfp3SGaA s**>y 

nSGaAsft;HI*s**7A<l3fcia**u C*tCioT 
[0038] C:t, *JI©^««9©«4<t|f4i;v p 

Af*Zn» ngA 1 Ga I n P£^>y KJ13 feJ:tf nS2 
G a A 8 ftjftKVJI 7 *© n fi:fWfc|*M;l.tf S e 

[003 9] pSGa As*+'y7«6*J:VhSGo 
As«S8»!»I7<DJ:l;ii, flUMTI/P t/Auf 

«©«tdacp««ffi8*<ift|^.5tvTt>-So nSG 
aAa*fcl©^ig|cli N «>L«Inftft©J:-53!icnflf 

[0040] draft 1 ©*«HBHfifcJ:5A IGalnP 
ft'MMtl'— tf-ICfcUTli, nffiGaA8Jt)7tt$tVJB 
7©^%©T«bi:lgrsa»7 a©JFtt*ia|ftttpSA 
1 Ga I nPJ v<y K»4©^|4!**flti:l5lift U <sft 
^JlTftt), *©«J©ai»©3rW*ii««»inMGaA 
a 7 p£A 1 Ga I n Pi>5 

K«4©^tt«,iifltJ;»,tWt^Wi^»*lClS$*n 
Tt»* 0 pSAl GaInP^5-y K«4W 

pSTWtisBA^N, v n SS G a A 9 7 0)o 

*©T%t»r4»5>7 aron^«!»i«jefe^N. 
nSGa Asfta»»fl|7©o^©7JfttJSr4SB»7 

N. '<N. liiftsfeStvciv*. 5P««J3I*© 
J*<*«*W*4:. N, fc«fctfN. ' x 1 0 

"cm-'HK, N.\tm*tt2x\ O'^m-'e^Trfc 

[004 1 ] ±a>©J:5|-ffl^^^^©ft1© 
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nt&mmizjiz, a i g«i n p^m^^-v-omA 

[0 0 4 2] 02-1361*. CCDSBlCi&SSJeASKj;* 

a i g a i h r&^mKis—r-ow&xmtustBjitz 

CO 0 4 3] CCD^l0HjftJKfiSl.t«tiA1 GalnP 

T£o(Z. nSGaAsa*S1±»3, ngAlGaln 
P*7>y K*2 N 7>K-7Qa I n P>Sf*«3, p§? 
AlGaInPi-7»/Kl4 > p32GaInP*M«5 
fc«fctfp32GaAs**.y;77l6£, MHMOCVD 

[0044] BB3C*fJ:-3C. pgGaAs* 

->?LTBr5£«©* l-7^7Btt©^* 1 OSJfcdE 
10 0 4 5 J )XiZ. H4l^TJt^C, V** 1 OfcX 
P3SA 1 Ga I nP>79 K«4©»£:&|S)©fc 
GaInP^5y KJB4(D±/18|} V pEGalnP+fW 

■S 0 

CO 0 4 6] ;*£ s BSCipl-j^fi:, v** 1 OS/jg 
S^^ftlrfflKT, n32GaAs*38SWI7©o 
t ©Tift £ 7 a €r I* M O C V D mz «fc •? 
h%&£itZo C©fc£» pS^HftO) K-/t> K©#M& 
Sli. C©SBt>7 a iilH©a»©nSGaA6«)"Jt»5(i 

4,jJ>*t<-r* 0 CiT, C:©fiP7>7 «©«<*«, c©A 
1 G a I r. PX*m#U-V-(OMkiZ*Z&KW$a 
«4*iiJ:?4cj**, &{*6b{ZttWM_ii 1 OOnmStf 

CO 0 4 7] B6fc^T.fc-plc, -\ ofctf 

*^2*fcLTflH»T, nSBGaAa«aias^ji7©5 
*> ©TUb t £T S gp# 7 a ©± 0 © n S G a A a « 
tt&*JH 7 frfclx. If M O C V 0 ?i C J; •> tf* * -tt & 0 

[0 0 4 8] V** 1 OfcXy^X^iUc 

m 1 lzmi-£5lz, pS2GaA s+f »;7S6«J: 
1/ n S G a A s ft/jftftiSfli 7 ©£fl5K p flj*fij 8 . 
^^tt-feli, nSSGa As«ffi1 ©*ii|infi!|«ffi9 

COO 4 9 J U±lz«tO x @tfli:T£A 1 Ga I nPJR 

[00 50] W±fflJt^C x .T©JHa>*WB»CJtft 
Al Gal nP**3ttU-i/-CJCfttf. n ^ G aA 
s*S)A»^/S7©7 ^©TlfttS-r$gP7>7 a©n.¥^ 
IMWRftN. ' //pgAl GaInP'/7«; K/S4©p 



**ISPF9~1 6 78 75 

S^ttfcillfltN, tmm U»©T, pSJAlGalh 
P*"?* KI4 i: ngG a A s «;^$J| 7 t©«fffi 
l^*«#>jitJ&©^i$)fljA<fclv 0 ZOfztb. p52AlGa 
1 nP^7v K-«4t»LTnS?GaAsttifti*^Jl7 

Tp^Al Ga I nP^5»; K« 4 *© p 

l-<fc^T, mS©^tt«j*«^*^5H4j;<^ 4r<i: 
A<T?^s *m*><&*?T(g«tt/><ftH A 1 G a I n P*^ 
3f* U — ff - £f# & C i; *<T? $ i „ 

C005 i]*iCv c©^©Sfe2©gujt^(Bic,t§ a 

1 G a I n P^*«ftb-if-|col\-CBt^rs„ 
CO 0 5 2] Z©Jg2©iej6JBflS|-i:3Al GalnP 

^^a^p-tf-ii x ®uzmTm\<DRtmmizj:z 

A 1 G a I n PJB*3»»b -tf- tign^ig^^- 

CO 0 5 3] 3©»2©»»^|Bicg : iAl GalnP 
X*m&V -tr-lz*HTtiU nSGaAafli^i 
7 © •? % ©T*4 t«r SSB# 7 a ©^FttWHUH* pg A 
1 GaInPi'77 K«4©=F««)«*hl*l5lfL<iff 
^i^lTtJtJ, *©fft©Sp^©^ttt,iUat(inS2GaA 
s«»»V«7lC3»:*ie>5«:, pSAIGalnP^? 

Tl\* 0 -tZtt>*^ pS2A 1 Ga InP?7«; KJB4© 
p32*tt1bi***N, . n32GaAe*^»59l*7©-7 
t©Tfl6t*r*©7>7 a©nS^F|i8«ijHjEt^N. * v 
ngGa A s«at»^/17©9^©T*i:»r4fil7>7 
aW*©a5»©n5JT«*j»*fcN. tr-Sfc, N. = 
N. ' >N. £Ut£$4LTtt«. 
CO 0 5 4] C©»2©»(fc}Bl8lZj:iA 1 GalnP 

A 1 Ga I n PX*mt*ls-V-0>m5&1Siiibm»?S> 

[0 0 5 5] UL±m^lZ. ZO>m20>$>fcmi6ilZJiZ 
AlGaInP^iftU-<f-ia*l«, nSGaA 
e 7 ©-5 t©Tlfc 7 a(Dn£? 

W«»afltN. ' fttp^A 1 Ga I n P*5«y K/14©p 
ffi^WtjiiAN, i:HIS*L(.»©T7 s p£A 1 Ga I n 
P*77K14tnSGaAs ft)im«JB 7 t©«lffSD 
C^WIbiWtO^W^^H. C©fc4fr x p^AlGa 
I n P ^ 7 v KJB 4 izm LT nSG a A s 7 

nMG& A a«SJ{a^Ji7lCpSA lGalnP^^-y 

k« 4 «p© P s^««)©^fi^ttttA^ i;* <o*mmz 

A<«UA 1 Ga I HPm*m&\s-V-Zn4>ztiWT: 

[0 0 5 6] EI7IJ:, C©«^©*3©^^$fS|cJ;* 
A1 Gain P*^ftl/-V-4,f>tiIKT*4. 
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[0 0 5 7 J miZyjiTjLolz. C©SS3©S»J&IHIC 

G a A s St5 1 1_tC n£A 1 Gal n Pt>?>Hl 
1 2, T>K-^GaInPjSttfl1 3fcJ;tfp£!Al 

GaInPi»7v K/H 1 4 SJiT^S. 
[0 0 5 8) pIAl GaInP^5.y|.'I1 4JLIC 

it, -^(fijtBV4»rS«o!)^ h^-f rttrorap 1 5 a 
*^t-4ngiGaA 8 nflii»sjifl|i swmmztiT^ 

*o :©nSGaAstiiia?l1 5fc«fcl)r*©Hci 1 
5 a©gpi.>|3^|t*pS!A 1 GaInP^7»;K|l4 
©±lClfJu p§SA 1 GaInP*5y KJ1 1 6 A<8U|£ 
ftTl>£ 0 MpSA lGaInPi>7';KI1 6±lc 
U> pSGaAs^t^H 7A<iai7-&*iTtxSo 
[0 0 5 9) ^Cf, 2tm<D*WtaO)m%*lfZ t\ p 
SAlGaInP^5.H , lM, \ 6 te*.Vf>SQ a 

Al GaInP^7vK11 2 fc«fctf n32G a A s«* 
5+©nS^H*tt«)xtfSeT?S,* 0 

[0 0 6 0) pgGaA 5 *t77I1 7JtlC(i N 09* 
«T i /? t/Ag«jS©J;5&pffltfif 8/><»WS 
*lTU* 0 nSGaAsatttl 1 ©JfcBiia*, « 

I nS<$©«t-7fcn«!«£l 9A<*8l*£;h.Tu4 0 

[00 6 1) Zrt)ig3<D5^^«»cJ:§Al Ga I nP 
X^mKls-V-lzKUTii.. pSAlGalnP^ 
•v Kffl 1 6<D5*CDTifci:lg-r £SB»1 6 a©=F»8«jfc 
£lip£?A lGaInP^77KI1 4 ©^««j»j* 

AlGaInP^*K«1 6K**,fc5fc v pS » A 1 
GaInP?7'/Kll4 (DTI**** J: »> »t»^« 
*J«fifclft$^*tTH$ 0 pMA 1 Gain 

P * * y K« 1 4 £D pffi^U«ftft N, , p£AlG 
a I n P 2> > -y K«1 0 <J> -> *>©T-»fcfcJ8rsai» 1 6 
a©p^**!fe««feN, pIAlGalnP?? 
KJB1 6<D^^©Tlfet«r$SP7>1 6attfl.©fil# 

[0 0 6 2) )X\Z. ±SB©,fc-?Kfl!/it;**l&C©*3© 
«fc £ A 1 G a I n P X*mt* U - 1f-©«3a 

10 0 6 3) dO)«3©S*t^/Ht<k4Al Ga InP 
****U-y-*MHM-*&atett» t fv nSGa 
AsStSI 1 _t(C nSAl GaInP»7vKI1 
2, 7>K-7GaIn P>St$JB 1 3. p^AlGal 
n P ? 7 <v KS 1 4 *}«kt/nSG a A sSjjRlfcWft 1 5 

*«a.tfMoc v omzJ: 9 

[0 0 6 4] nSGaAsHiU^ll 5 ±(c, 

[0 0 6 5] CO^^^SrX.y^^y^^^i; t 



WBfl¥9 - 167875 
Tfflt»T, «9Hvf>^a>l, nSGaAs 
T\ nSGaAs«;"ft!*VJBl 5 K-TrinJKfiElfaa K 

[0 0 6 6] Mz* nffiGaA6Sti»«V«1 5©^® 
fc*©«nl 5afirH46Jit?J:-7!CLTx p^AIGa 
InP^7?-K11 6©-5*(DTlfefc»-f*8B7>1 6 a 

M^ll*® ©SMft^tt, C©88»I 6aU7l. 

©&Ht}©pSA lGaInP>7» KW 1 6©/£R©H! 
© P SI^F It*© K -/ f > K ©&I&JKJ: 0 t < t * 0 
CZT, C©S5t>1 6 a©jP£li, C©A 1 G a I ft P 

***** u - tr -©**ttic* * *&m*mi* *U «fc ^ 

[0 0 6 7) p£AlGaInP 7 7n-M1 6 

©•5*©Tlfci:«r*8P7}1 6a©±li»bo)pS?Al 
Ga I nP*7'y K*1 6 femtfMO C V D«GJt *> 

[0068] p53 A lGaInP^7'y K« 1 6 

©Affile pSGaAs + i-7711 7 $ mx.it M O C V 
DjS(c:«fc*> COp^GaAs^fy^I 

I 7(oaa*ipjBfbri. 

[0 0 6 9] pSGoAs + vv^JH 7©£ug 

l3p««S1 8*m&tZk£$lZ, nSGaAsl«t 

I I ©affile ft«««i 1 9 tteft-r * „ 

[0 0 7 0] ttil^fcft, Btbt + lAI GalftPiR 
[007 1] Pi±©«fc5JC, C©#3©««t^«StJ:* 

a i g a i r» pa^mms-v-iz ^nif, p sa i g 

a InP^79Kll 6©-3t©T*fc»f 42P»1 6 
a©pffi^|it%aUtN, 'A'pSAlGaInP^7v 
KJ11 4©pS^»*«ii««N, tl5(5^Ll.»©T?, ft§3 
GaAst«tt?11 5©«pt 5a©gil7?IC^W*p 
MAlGaInP>77KI1 4fcpSA1 Gal ftp 
*7vKI1 6t©l«»asi3^Mt)i|«t(n^i$,{|j^ 
tv. C©fc* N nSGaAaKiJIftVJII 5©Bapi 5 
a<D85»l:fil»TpSA 1GaInP^7>yh-i14|: 
fcLTpffiA 1 G a I n P?5y KJB1 6ftfijf|#-»i5 
PSfcs ftffiGa A sWI^JII 5©MP1 5a©8fl7> 
IZ&ifZ, pggA 1 GalnP^y Kfll 4tp«5pSS ; f 
*8«J©^ «<ttt«/><^ t ^ © £ *j«,|cflp 5. - t ^ T $ 

ntZttf-eZ, Wtt^»TflMitt*«*^A 1 Gal 

[0 0 7 2] 08(± N C©*W©»4©S«JB(BCJt* 
A1GaInPi^i,-tf *^-nSnSB)Tfc5 0 

[0 0 7 3] ■8C9-f£3£, C©SR4©^*t^HSl3 
«t*Al GaInP*+ai»w-tf- Cfcl v Xtt% nS 
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(7) 



GaAs£«2 1±lc, nfifA 1 G a I n P * ^ y KB 
2 2, T^K-7'GaInPjSttll2 3ftJ; 7 /pS»Al 

10 0 7 4] pgSAl GalnP?7y KB2 4 CD±B 

GTZ n Z&tJ yVZ K5-f ^aJOilffljcoa^-t |* n S! 
GaAsa;ft&!pjl2 5 ft^tfiiit tv, CifcKJtoTB 

<y K/S2 4jjJ;trnSGa A sBj$R?B2 5<DJ:(C 
tts PSGaAs+^ y r«2 6ft<*iii*ixtt4o 
[00 7 5] ZCt v *»(O^Ftt«j<D«S^|f Jt. p 
S?A1 GaInP^ V KI24feJ; l fpiGBA8* 

a I n P ^ ^ v/ KB 2 2*fJ:«/nffiGa Asffi^f 

[0 0 7 6] p32GaAs*w^/i2 6©^iBl;tt, 
Wxtf T i /P t/A ut8g©J;-5^p^g2 7/i<tft 
^enTt>*. nSGaAs*«210D*iiit 

10 0 7 7) C©!B4<DS|it^JB(;j;iAl GalnP 
^•*a9{*U-+f-tfeUTtt x nSGa AsBftft*j| 
2 5<D =>*>©THfei:«* SSP#2 5 a©^««j^flCttp 
32 A 1 GaInP{>7')/ KB 2 4 CD^ttifoBa £|3««* 

G a A s SiJftSt^H 2 5 IC**^**, PlA 1 G a I 
n P 7 * KB 2 4 0 
KfS^tvCUSo r«c*>*. pSAlGaInP>7 
s> KB 2 4(D P SPFtiM&|»£$N, , nSJGaAsBi* 
»*/B2 505^(DTlftt»f-*6P^2 5a<Dn3m« 
»Bft*N. ' , nMGaA$f^9l2 5C!>?*>© 

N. fcr*fc. N, =N. ' <N. l3|ftjg*tiTl> 
i>o CCT. ^tt«5«ft<0*^ft^|^ tN N , fc<t 
l/N. Iiflxl*7x1 0"cn,-'S«, N.ltmtf 
2 x 1 C'cm 'Sg^j, 

[0 0 7 8] W_h©J:-?|c % £©B4©3&fcfl5ffllcJ;3 
AlGalnPS^u-^HaWt nMG a A 
s «^»5S»B 2 5 © 5 1 ©Tflh t»r 4 8P» 2 5 a <D n 
SW8jj*£N. 'A«pSAlGaInP^5yKi2 

©StfcBBfc:J:4A 1 Gain P -IT- km 
I 0 0 7 9 ] C©»^<7)S*^fflt^l>TA*4<J 

[0080] «A« S ±_ttO>m 1 O^M^BlZfi 



ttl»¥9-1 6 78 75 

[0 0 8 1 ) Sfc. C©«9Jli. -JKttlCHu ±a?<Z)|(5 
1 ~*4(D^*jp^fS(i:fcl»Tffll.>fct©JiWa>&ttflr)|P| 
iaaitfi±(3 "At g ©fiJJS £fr 5 «•£ IC B£ f 4 Z t W «T 

[0 0 8 2] itz. ±ifia)*1 fcJ:VB2(0atAt»l«K 
ftt^Ttt, nSGaAs«at^J(ia7s pSA 1 Gal 
r» P 4 5 «/ KB 1 6*s«fcVn«HGaAe«fltS*Jt!fl2 5 

€:*r * J: ? IZ LT J; t \ „ 
[0 0 8 3] ±iE©B1~»4<D^^RScfc 

fTtjn*-fia<D^fi(DM{Cx €(0fiEfiB©-5t©Tift 

So 

[0 0 8 4] 

*BKJ:«*BftB«J=J:4vW. »2©*BfcB©-5 $ 
©SB 1 ©*B(*Bi:»f 4B»©^|«6«»fll«A<» 1 ©^ 
*fi*!>B£ 4: Lu©-e s B1 a)^Bf*Bt»2©^ 
B#B 4: ©B^SP(2^»«fe1bii<t<i>'p»j»j* t at < v ^ofc 
»s »1<0*BttBlC»LTB2©*BttB4/**2-tf 
*B(iv BZo^BttB^^^Wtxo^B&ttBijqii 

[oo8 5] zo>nfy(nm2<ofimz.*.z>*mwi'~v 

~\Z£t\IX. «it»*B0[)-5*(OB2(D»7»y KBi:ffl 
T 4 B»<05FW4bBB A l B 2 <D if 5 y KB<D=F««)BjS 
tlllif Ll\(DTf, m 2 ©i> 7 v KB 4: BSUKBB^O 

^**'=«L'TBat«*B«:fitft*-«i*|ig|c > US 2 

[0 0 8 6] Z<D9kty<Dm3G>9tmzJ:Z¥m#L'-y 
-iZ&titt, »3<0»vv KB©5*WB2<0^^ v K 
Bi:»ri8P»(0?FW«,B*)!,«»2©^7<y KB©=FW 

^.y KBi:©«|?BI^|i6*r»*©Wd6A t ^< > 
fctt* Bi3ft»^B©Wn©gPdlcfcitSiB2(y^ k 
H;ISLTi3©*5.y KB€:^ft*-tt*pglC s »2(D 

KB^©^««9©=f5^»4J(iix5C4:/)<T?t 

[01] C©««Wfl>Bl03ttDB«CJi4AlGaIn 
[0 2] C©^©^ I ©JfeiiJfJJKc J: * A 1 G a I n 
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(8) 



[03 J l<o«BB*CJt* A 1 Gain 

(04 3 ZOtoWottSl tomfcfcmz^&Al Gain 

t®5j zom<D*i0>mmmiz*sAi Gain 

P****l'-(f-<»«HB*aftB t «| T4fctt<0WBH , 

(0 6 ) C(D|gW<D* 1 ©fgJtt^flSl^ J; $ A 1 Gain 
P#¥5ttb-1f-0ttiS*»*ttl!|§rS£tt©«i5H 

(0 7] C©$M0(D&3©£fli^||Si;:j.SA 1 Ga I n 
[08] -<DI6Bj©8i540)5ejJ»BIISl3J:4A1 Ga In 

p mm* u - if- **t-k K& it* * „ 



ttK)iF9- 1 6 7 8 7 5 

(0 9] t**©l$Wlc:J:-5AlGaInPjfti|i»|*p- 

[01 0] t**©&8jC«fcSAl GalnP^aittL, 

- If -©Hfi & WWr Z tztb ©frffi0-C fe 4 „ 

(0111 tt*4>tt«iCJ;SAl GalnPfciMfttu 

-if-0ra««:S«B^-r-&fetf>©»r®0r&S o 
[^^©KBfl] 

1 > IK 2 1 nUGaAsJUfi 

2s 12. 22 nSAlGalnP^^KI 

3.13,23 7>K-7Ga InPjSttflf 

4. 14. 16. 2 4 pSAlGaInP»77Kl 

5 pSGalnPW 

6. 17. 26 pSGa A s + ^'V^Jl 

7. 15. 2 5 nSGa A s«jattsp« 
8 . 18. 27 pffltt& 

9. 19. 2 8 nfflftffi 



15a HP 



(01 ] 

■ fn) 



[02] 




(p) pflAIO.l.p 
Cn) aRAIO«I B p 

~\— Hn) ■isiiiin 
0 >««■ 




[06] 
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(9) 



WM¥9~ 1 6 7875 



[07] 



CH8) 



ie(r>)-{ 




BSSB-27 P*»* 



23 T > r-^0»inP«ft« 



3— 22(ft) falAldiiaf 



